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Description of the Computation of Estuarine Susceptibility

Dilution Potential.


The capacity of an estuary to dilute nitrogen inputs, for vertically homogeneous estuaries is simply taken as 1/estuarine volume.  For this study we assumed that the study estuaries are vertically well - mixed (or nearly so) since the study estuaries are shallow.  The criteria for determining the dilution potential categories are adjusted from national criteria done by NOAA (Bricker et al., 1999) using the 33rd (low, < 8.45 x 10-7), 67th (moderate, > 2.15 - 8.45 x 10-7) and 99th (high, < 2.15 x 10-7) percentile values from our data.  The adjustment is necessary to scale-down the size class of the current study from the much larger estuaries evaluated by NOAA.  

Flushing Potential


Tidal range data were obtained from the nearest NOAA tidal station to each estuary (NOAA, 2009a, b).  Freshwater influence is calculated as the ratio of freshwater input and estuarine volume.  The criteria for categorizing freshwater influence are different between the NOAA assessment (Bricker et al., 1999) and a recent published article (Scavia and Liu, 2009).  However, this difference only affected 12 of the 62 estuaries.  For those estuaries that were different, the NOAA categories are consistently larger; that is, NOAA’s assessment gave greater freshwater influence than Scavia.  When combined with tidal range, this difference affected the same 12 estuaries; and again, the NOAA criteria gave higher values of estuaries with greater flushing potential than Scavia (see table).

Overall Susceptibility


The classification of the estuaries into susceptibility categories is determined by heuristically combining the dilution and flushing potential classes.  For example, an estuary with low flushing potential and low dilution potential will fall into the high susceptibility category.  Thus, for those in this category, hypothetically, a given nitrogen loading rate would have greater ecological effect.  In contrast, those estuaries that have a high flushing potential and high dilution potential will hypothetically exhibit lesser effects for a given nitrogen loading rate.  It should be noted that when flushing and dilution potentials were combined, the NOAA and Scavia criteria differences (see above) are only observed for 5 of the 62 estuaries, with the NOAA criteria consistently estimating lower susceptibility.  

Table S1.  Table containing flushing, dilution, and overall susceptibility data for study estuaries (note anomalous estuaries are cross-out).
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Jordan Cove CTJCCLARGEHIGHLARGEHIGH1.63E-07LOWHIGHLOWLOW


Mumford Cove CTMCCLARGEHIGHMODERATEMOD2.15E-07LOWHIGHLOWLOW


Mystic Harbor CTMHCLARGEHIGHLARGEHIGH1.38E-07LOWHIGHLOWLOW


Niantic Bay CTNBCLARGEHIGHMODERATEMOD2.00E-08LOWHIGHLOWLOW


Palmer Cove CTPCCLARGEHIGHLARGEHIGH4.84E-07LOWMODLOWLOW


Pattagansett River CTPACLARGEHIGHLARGEHIGH6.01E-06LOWLOWMODMOD


Stonington Harbor CTSHCLARGEHIGHLARGEHIGH2.94E-07LOWMODLOWLOW


Acushnet River MAACMLARGEHIGHLARGEHIGH7.33E-08LOWHIGHLOWLOW


Aucoot Cove MAAOMSMALLLOWSMALLLOW2.81E-07LOWMODHIGHHIGH


Clarks Cove MACCMSMALLLOWSMALLLOW9.32E-08LOWHIGHMODMOD


Falmouth Inner Harbor MAFHMSMALLLOWSMALLLOW3.32E-06LOWLOWHIGHHIGH


Great Harbor MAGHMSMALLLOWSMALLLOW2.32E-07LOWMODHIGHHIGH


Hamblin Pond MAHPMSMALLLOWSMALLLOW2.57E-06LOWLOWHIGHHIGH


Jehu Pond MAJPMSMALLLOWSMALLLOW1.24E-06LOWLOWHIGHHIGH


Katama Bay MAKBMLARGEHIGHSMALLLOW9.19E-08LOWHIGHLOWMOD


Lagoon Pond MALPMSMALLLOWSMALLLOW1.30E-07LOWHIGHMODMOD


Lake Tashmoo MALMMSMALLLOWSMALLLOW6.90E-07LOWMODHIGHHIGH


Lewis Bay MALBMSMALLLOWSMALLLOW1.54E-07LOWHIGHMODMOD


Little Harbor MALHMSMALLLOWSMALLLOW2.35E-06LOWLOWHIGHHIGH


Madaket Harbor MAMDMLARGEHIGHMODERATEMOD3.47E-07LOWMODLOWHIGH


Manchester Bay MAMBMLARGEHIGHLARGEHIGH9.67E-07LOWLOWMODMOD


Marblehead Harbor MAMRMSMALLMODSMALLMOD1.33E-07LOWHIGHLOWLOW


Mattapoisett Harbor MAMHMLARGEHIGHLARGEHIGH1.22E-07LOWHIGHLOWLOW


Megansett Harbor MAMGMSMALLLOWSMALLLOW2.14E-07LOWHIGHMODMOD


Menemsha Pond MAMPMSMALLLOWSMALLLOW2.12E-07LOWHIGHMODMOD


Nantucket Harbor MANHMSMALLLOWSMALLLOW2.30E-08LOWHIGHMODMOD


Onset Bay MAOBMSMALLLOWSMALLLOW2.61E-07LOWMODHIGHHIGH


Phinneys Harbor MAPHMLARGEHIGHMODERATEMOD2.08E-07LOWHIGHLOWLOW


Pocasset/Red Brook Harbor MAPOMSMALLLOWSMALLLOW5.80E-08LOWHIGHMODMOD


Quissett Harbor MAQHMSMALLLOWSMALLLOW8.45E-07LOWLOWHIGHHIGH


Sage Lot Pond MASLMLARGEHIGHLARGEHIGH7.12E-06LOWLOWMODMOD


Salem Harbor MASAMLARGEHIGHMODERATEHIGH1.02E-07LOWHIGHLOWLOW


Sippican Harbor MASHMSMALLLOWSMALLLOW4.66E-08LOWHIGHMODMOD


Stage Harbor MASTMMODERATEMODSMALLLOW3.70E-07LOWMODMODHIGH


Timms Pond MATPMSMALLLOWSMALLLOW1.53E-05LOWLOWHIGHHIGH


West Falmouth Harbor MAWFMSMALLLOWSMALLLOW1.44E-06LOWLOWHIGHHIGH


Westport River-East MAWEMLARGEHIGHLARGEHIGH1.59E-07LOWHIGHLOWLOW


Westport River-West MAWWMLARGEHIGHLARGEHIGH4.35E-07LOWMODLOWLOW


Weweantic River MAWRMLARGEHIGHLARGEHIGH5.18E-07LOWMODLOWLOW


Wild Harbor MAWHMSMALLLOWSMALLLOW1.28E-06LOWLOWHIGHHIGH


Wings Cove MAWCMSMALLLOWSMALLLOW6.72E-07LOWMODHIGHHIGH


Allen Harbor RIAHRSMALLLOWSMALLLOW1.09E-06LOWLOWHIGHHIGH


Apponaug Cove RIACRLARGEHIGHLARGEHIGH1.87E-06LOWLOWMODMOD


Bonnet Shores RIBSRLARGEHIGHMODERATEMOD3.20E-07LOWMODLOWMOD


Bristol Harbor RIBHRLARGEHIGHMODERATEMOD1.18E-07LOWHIGHLOWLOW


Coggeshall Point Harbor RICSRSMALLLOWSMALLLOW5.31E-06LOWLOWHIGHHIGH


Easton Bay RIEBRLARGEHIGHMODERATEMOD1.23E-07LOWHIGHLOWLOW


Fort Wetherill Cove - West RIFWRSMALLLOWSMALLLOW7.22E-06LOWLOWHIGHHIGH


Fort Wetherill Cove-Unnamed RIFURSMALLLOWSMALLLOW5.81E-06LOWLOWHIGHHIGH


Goose Neck Cove RIGNRLARGEHIGHLARGEHIGH5.21E-06LOWLOWMODMOD


Great Salt Pond RIGPRSMALLLOWSMALLLOW1.10E-07LOWHIGHMODMOD


Greenwich Bay RIGBRLARGEHIGHMODERATEMOD3.36E-08LOWHIGHLOWLOW


Greenwich Cove-RI RIGCRLARGEHIGHLARGEHIGH7.35E-07LOWMODLOWLOW


Kickamuit River RIKRRLARGEHIGHMODERATEMOD2.28E-07LOWMODLOWMOD


Mackerel Cove RIMCRSMALLLOWSMALLLOW2.21E-07LOWMODHIGHHIGH


Navy Beach RINVRLARGEHIGHLARGEHIGH7.85E-07LOWMODLOWLOW


Newport Harbor RINHRSMALLLOWSMALLLOW1.00E-07LOWHIGHMODMOD


Old Harbor RIOHRSMALLLOWSMALLLOW5.68E-06LOWLOWHIGHHIGH


Potter Cove RIPCRSMALLLOWSMALLLOW1.20E-06LOWLOWHIGHHIGH


Sakonnet Harbor RISHRSMALLLOWSMALLLOW4.93E-06LOWLOWHIGHHIGH


Warwick Cove RIWCRSMALLLOWSMALLLOW1.21E-06LOWLOWHIGHHIGH


Wickford Harbor RIWHRLARGEHIGHLARGEHIGH6.17E-07LOWMODMODMOD
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